Transcriptional regulation of pyolysin production in the animal pathogen, Arcanobacterium pyogenes.
Arcanobacterium pyogenes is an opportunistic pathogen of a number of important livestock species, and usually infects from an endogenous, commensal source. Thus, as with other normal flora opportunistic pathogens, the regulation of A. pyogenes virulence factors is likely important during both commensal and pathogenic interactions with the host. The aim of this study was to investigate the regulation of a key A. pyogenes virulence factor, the cholesterol dependent cytolysin, pyolysin (PLO), under in vitro conditions, as a first step to understanding its regulation during the disease process. Analysis of PLO production in broth culture indicated that expression of PLO was induced during early stationary phase, and that this correlated with an increase in plo-specific mRNA. Analysis of a plo-cat transcriptional fusion indicated that transcription of plo was also induced during early stationary phase. Primer extension analysis and 5' RACE suggested that two putative promoter sequences, P1 and P2 were active. Analysis of site-directed mutants of these promoters in the plo-cat fusion indicated that P2 was the major stationary phase promoter. Deletions of the plo promoter region from the plo-cat fusion implicated three direct repeat (DR) sequences as important for plo transcription. Mutagenesis of both DR1 and DR2 resulted in reduction in plo transcription, while the presence of only DR3 in deletions of the plo promoter region repressed transcription from P2. Gel shift experiments indicated that a soluble factor from A. pyogenes binds to the plo promoter region and that the DRs may act as binding sites for a transcriptional regulator.